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GTAZING OF BRICKS 

The present invention relates to glazing of bricks. 
Bricks are the oldest industrial material known to man. 
The use of bricks for construction can be dated back to 
8000BC. Some brick structures which are over three 
thousand years old still maintain an attractive 
appearance. Generally bricks for buildings are classified 
into a) common bricks which does not require specific 
quality, b) facing bricks which are used for the 
decorative effects, and c) engineering bricks which have 
specific compressive strength and water absorption limits. 
These bricks are currently available manufactured from 
three types of materials sources as follows: 

1) Clay brick: which is made of clays containing 
Al 2 o 3 , SiG 2 , Fe 2 0 3 etc. The manufacturing of this type of 
brick has the longest history. It involves preparation of 
mouldable clays, moulding, drying and firing. The firing 
of the clays causes the water to be driven out (below 
150°C), chemical dehydration (starting at 400-600°C) , 
oxidation of any organic materials (250°C - 700°C) and 
finally formation of ceramic bond between 800 - 1300°C. 
Since the materials are not molten, glazing does not take 
place at the manufacturing stage. 

2) Sand-lime brick or flint lime brick. This type of 
brick is made of sand (Si02) , of crushed flint and 
hydrated lime, Ca(OH)2, compressed and hardened by 
treatment with steam under pressure in an autoclave. A 
similar firing process changes the hydraulic bonded 
materials into ceramic bonded brick. No melting takes 
place at this stage. 

3) Concrete brick which consists of calcium, Si02 and 
A12D3 compounds. A similar process to the clay brick and 
sand-lime is required to produce ceramic bonded bricks. 
No melting takes place. 

in all of these kinds of bricks, Si02 exists as one of 
the principal constituents. Upon melting amorphous glassy 
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materials can be formed. These are normally obtained 
during manufacturing of face bricks or tiles by inserting 
the brick or tiles into a molten glass bath. 

After the bricks are used in building construction, no 
further modification of the bricks by melting or glazing 
normally takes place. 

There are cases when decoration of the brick surface 
in the building is required at a particular location after 
the building has been built. Complex patterns or fine 
lines or various colours may be required and these cannot 
be made easily by pref abrication using tiles or face 
bricks. 

There are also cases when some areas of bricks of 
buildings are contaminated by high levels of radioactive, 
biological or chemical substances. Glazing of the surface 
can immobilise, fix and seal the contamination in the 
bricks to prevent mobility of the contamination. 

The purpose of the present invention is to provide a 
method of glazing a brick surface after the brick has been 
used to form part of a building structure. 

According to the present invention there is provided a 
method of glazing a brick surface which comprises applying 
an intense supply of heat to the surface by one or more 
laser beams. 

The glazing is achieved by direct laser melting of a 
controlled layer of brick surface or by application of a 
coating with specified colouring pigments and/or materials 
that can improve the glazing quality, followed by laser 
melting of the coating into a portion of brick surface. 

The laser glazing of brick can be used to produce a 
protective, impermeable coating for a specialised 
structure for use in a chemical and nuclear plant 
installation. 

The laser glazing of brick can also be used to seal or 
immobilise the surface and embedded contaminations thereon 
such as of a radioactive, biological or chemical nature 
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onto the surface of bricks forming the building or 
structures . 

The laser glazing of brick can be used to produce 
artistic patterns, signs , symbols or various colours on 
existing buildings. 

Glassy patterns or symbols can be formed on bricks of 
the building structure by laser melting of a thin layer of 
surface of fusion coating material with desired colours or 
properties by one or more laser beams on the brick. Since 
bricks are ceramic bonded blocks they do not suffer a bond 
weakening by laser generated heat affected zone as happens 
for hydraulic bonded materials such as concrete. The high 
Si02 content in the brick enables the formation of 
amorphous surface (glassy) after melting by laser beams. 

A coating may be applied to the brick prior to the 
laser glazing. This coating may contain siliceous 
materials. The coating can be refractory cement, sand 
bonded with sodium silicate solution. 

The laser treated brick surface depth may be between 
O.l to 2 mm. The bond between the glazed surface and 
substrate is a ceramic type which is not much weakened due 
to the laser heat effect. The result of the process is to 
generate an impermeable layer for the protection of 
underlying material, and to produce artistic patterns and 
to seal and remove contamination therewith. 

A computer may be employed to generate a described 
pattern of a laser beam on a surface to provide a symbol, 
picture etc. 

The said laser beam may be of ultraviolet, visible or 
infrared wavelength. 

The laser beam may be generated by a laser generator 
such as a gas laser, eg a C0 2 gas laser or a CO gas laser, 
a solid state laser, eg a Nd-YAG (Neodymium- Yttrium- 
Aluminium-Garnet) or a Ti-Sapphire laser, an Excimer 
laser, a dye laser, a free electron laser or a 
semiconductor laser . 
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mirrors 13 and 15 onto the surface of a brick wall 21 
forming a glazed area 23 in a required pattern etc. as 
required. The box 9 may be pushed by a handle 2 5 held by 
a human or robotic operator. 

Collimation of the beam 6 is provided by the lens 27 
to convert the diverging beam from the guide 7 into a 
parallel beam of desired diameter. 

30948 
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Claims 

1 a method of glazing a brick surface which comprises 
applying an intense supply of heat to the surface by one 
or more laser beams and wherein the glazing is achieved by 
direct laser melting of a controlled, layer of brick 
surface . 

2 A method as in Claim 1 and wherein the glazing is 
achieved by application to the brick surface of a coating 
comprising specified colouring pigments and/or materials 
that can improve the glazing quality, followed by laser 
melting of the coating into a portion of the brick 
surface . 

3 A method as in Claim 2 and wherein the coating 
comprises siliceous materials including refractory cement, 
and sand bonded with sodium silicate solution. 

4. A method as in any one of the preceding claims and 
wherein the method is used to produce a protective 
impermeable coating for a specialised structure for use in 
a chemical and nuclear plant installation. 

5. a method as in any one of Claims 1 to 3 and wherein 
the method is used to seal or immobilise the surface and 
embedded contaminations thereon, including contaminations 
of a radioactive, biological or chemical nature, onto the 
surface of bricks forming buildings or structures. 

6. A method as in any one of Claims 1 to 3 and wherein 
glassy patterns or symbols are formed on bricks of 
buildings or structures by laser melting of a thin layer 
of surface of coating material having desired colours or 
properties by one or more laser beams on the brick. 

7 A method as in Claim 6 and wherein a computer is 
employed to generate a described pattern of the laser beam 
on the surface to provide a symbol, pattern, sign, picture 
or the like. 

8. A method as in any one of the preceding claims and 
wherein the laser treated brick surface depth is between 
0.1mm to 2mm. 
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9. A method as in any one of the preceding claims and 
wherein the laser beam is of ultraviolet, visible or 
infrared wavelength. 

10. A method as in Claim 9 and wherein the laser beam is 
generated by a laser generator selected from a gas laser, 

a solid state laser, an excimer laser, a dye laser, a free 
electron laser or a semiconductor laser. 

11. A method as in Claim 9 or Claim 10 and wherein the 
laser beam is either pulsed or continuous. 

12. A method as in any one of Claims 9 to 11 and wherein 
the total laser power density of the laser beam or beams 
is between 200 W/cm 2 to 250 W/cm 2 , the laser beam 
intensity is from 150 W/cm 2 to 10 kW/cm and the beam 
scanning speed is from 1 mm/s to 2 00 mm/s. 

13. A method as in any one of the preceding Claims and 
wherein the laser beam is applied from a laser source to 
the region of the brick surface to be treated via an 
operator handset or mobile application box adjacent to the 
surface, the handset or application box being moved by a 
human or robotic operator to guide the beam to the 
required part of the surface to be treated, the beam being 
delivered from the laser source to the handset by a 
flexible beam delivering system, the handset including a 
scanning means which sweeps the laser beam over the 
surface to be treated with a controlled sweep speed, 
pattern and rate. 

14. A method as in Claim 13 and wherein the beam 
delivering system comprises one or more optical fibre 
guides or cables. 

15. A method as in Claim 13 and wherein the beam 
delivering system comprises optical mirrors which reflect 
the beam. 

16. A method as in Claim 13 and wherein the beam 
delivering system comprises a hollow waveguide. 



9535269A1 I > 




BNSDOCID: <WO. _ 9535269A1 I > 



SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



It. ..national Application No 

PCT/GB 95/01421 



A . CLASSIFICATIO N OF SUBJECT MATTF.R 

IPC 6 C04B41/50 G21F9/30 G21F9/00 B44C1/02 




According to International Patent Classification (IPC) or to both national classification and IPC 




B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 G21F B08B 


Documentation searched other than minimum documentauon to the extent that such documents are included in the fields searched 


Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category * 


CUD on of document, with indication, where appropnate, of the relevant passages 


Relevant to claim No. 


X 

Y 
A 


PATENT ABSTRACTS OF JAPAN 

vol. 015 no. 048 (C-0802) ,5 February 1991 

& JP.A.02 279573 (MATSUSHITA ELECTRIC IND 

CO LTD) 15 November 1990, 

see abstract 


1,2,6, 
8-12 

3-5 
7,13 


Y 
A 


W0-A-93 13531 (BRITISH NUCLEAR FUELS) 8 

July 1993 

see claims 1-5,9 

see page 2, line 7 - line 30 

see page 4, line 14 - line 31 

see page 5, line 1 - page 7, line 33 

-/~ 


3-5 
13 


| X| Further documents are listed in the continuation of box C. 


[y | Patent family members arc listed in annex. 


* Special categories of cited documents : 

*A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E* earlier document but published on or after the international 

filing date 

"L* document which may throw doubts on priority daim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O* document referring to an oral disclosure, use, exhibition or 
other means 

"P* document published prior to the international filing date but 
later than the priority date claimed 


*T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y* document of particular relevance; the d aimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

*&* document member of the same patent family 


Date of the actual completion of the international search 

1 September 1995 


Date of mailing of the international search report 

Hoa95 


Name and mailing address of the ISA 

European Patent Office, P.B. 581 8 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (-1-31-70) 340-2040, Tx. 31 651 epo nl, 
Fax ( + 31-70) 340-3016 


Authorized officer 

Rlgondaud, B 



PCT/ISA/310 



sheet) (July 1992) 



page 1 of 2 



BNSDOCID: <WO . 



9535269A1 l_> 



INTERNATIONAL SEARCH REPORT 



tn. -tational Application No 

PCT/GB 95/01421 



C.(Continuaaon) DOCUME NTS CONSIDERED TO BE RELEVANT 

Calory • j Citation of document, with indication, where appropriate, of the relevant passages 



1 Relevant to claim No. 



PATENT ABSTRACTS OF JAPAN 

vol. 431 no. 014 (C-0759) ,17 September 

1990 

& JP.A.02 167873 (SUMITOMO METAL IND. 
LTD) 28 June 1990, 
see abstract 

PATENT ABSTRACTS OF JAPAN 

vol. 015 no. 048 (C-0802) ,5 February 1991 

& JP.A.02 279574 (MATSUSHITA ELECTRIC IND 

CO LTD) 15 November 1990, 

see abstract 

EP.A.O 475 806 (FRAMATOME) 18 March 1992 
see the whole document 



1,2,6 



1,2,6 



13,14 



Form PCT/1SA/21Q (continuation of fecond iheet) (July 1992) 



page 2 of 2 



BNSDOCID: <WO 9535269A1 I > 



INTERNATIONAL SEARCH REPORT 

Informal! on on patent family members 



In. ..attonaJ Application No 

PCT/GB 95/01421 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



WO-A-9313531 



08-07-93 



EP-A-475806 



18-03-92 



Publication 
date 



CA-A- 


2093329 


05-07-93 


EP-A- 


0574564 


22-12-93 


JP-T- 


6507977 


08-09-94 


US-A- 


5425072 


13-06-95 


FR-A- 


2666523 


13-03-92 


JP-A- 


4289500 


14-10-92 


US-A- 


5256848 


26-10-93 



BNSDOCID: <WO 



Form PCT/1SA/210 (pstcnt family annex) (July 19W) 

9535269A1 L> 



